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Art Unit: 2872 

DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's response filed on January 28, 2004, which has 
been entered. 

• The applicant has filed no amendment to the claims. 

• Claims 1-3, 8-1 1, 13, 16-17, and 23-30 remain pending in this application. 

Claim Objections 

1. Claims 9 is objected to because of the following informalities: 

(1) The phrase "depositing a silver on a semiconductor" recited in claim 9 is confusing and 
indefinite since it is not clear how does the "semiconductor" relate to other layers recited in the based 
claim Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, and 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Li et al (PN. 5,619,059) in view of the patent issued to Oyama et al (PN, 6,572,990). 

The reasons for rejection are set forth in the previous Office Action dated November 25, 2003, 

4. Claims 8-10 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Li et al in view of the patent issued to Iacovangelo et al (PN. 6,587,263). 

The reasons for rejection are set forth in the previous Office Action dated November 25, 2003. 
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5. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Li et al in view of the patent issued to Iacovangelo et al as applied to claim 8 above, and further in 
view of the patent issued to Kaitsu et al (PN. 5,774,783), 

The color deformable mirror device taught by Li et al in combination with the teachings of 
Iacovangelo et al as described for claim 8 above have met all the limitations of the claim with the 
exception that it does not teach explicitly that the reflective silver layer is deposited at 50 °C. However 
using low temperature deposition process to deposit silver layer on a silicon substrate is very well known 
in the art as demonstrated by the teachings of Kaitsu et al et al wherein a silver layer is sputtered on a 
silicon substrate at temperature about 20°C, (please see column 7, lines 34-40). It would then have been 
obvious to one skilled in the art to apply the teachings of Kaitsu et al to form the silver layer at 
temperature less than 50 0 C for the benefit of providing a deposition process for depositing the silver 
layer at low temperature such as room temperature to reduce manufacturing cost. 

6. Claim 23 is rejected under 35 U-S.C 103(a) as being unpatentable over the patents issued to 
Li et al and Oyama et al as applied to claim 16 above, and further in view of the patent issued to 
Kaitsu et al. 

The color deformable mirror device taught by Li et al in view of the teachings of Oyama et al as 
described for claim 16 above have met all the limitations of the claim with the exception that they do not 
teach explicitly that the silver layer is formed at a temperature below 50° C. However using low 
temperature deposition process to deposit silver layer on a silicon substrate is very well known in the art 
as demonstrated by the teachings of Kaitsu et al et al wherein a silver layer is sputtered on a silicon 
substrate at temperature about 20°C, (please see column 7, lines 34-40). It would then have been 
obvious to one skilled in the art to apply the teachings of Kaitsu et al to form the silver layer at 
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temperature less than 50 °C for the benefit of providing a deposition process for depositing the silver 
layer at low temperature such as room temperature to reduce manufacturing cost. 

7. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Li et al in view of the patent issued to Oyama et al as applied to claim 16 above, and further in view 
of the patent issued to Iacovangelo et al. 

The reasons for rejection are set forth in the previous Office Action dated November 25, 2003. 

8. Claims 25-26 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
paten issued to Li et al in view of the patent issued to Kaitsu et al. 

Li et al teaches a color deformable mirror device (10) having a plurality of electronically 
controlled micro-mirrors that each is comprised of a mirror element (16, Figure 1) with a color mirror 
(34). The color mirror (34) is comprised of a mirror substrate (22), which can be made of semiconductor 
material such as silicon, (please see column 6, lines 41-43), and an optical thin film interference color 
coating (24), serves as absorbing layer, formed on top of the mirror substrate, wherein a high reflectance 
silver layer (26) is directly formed on top of the silicon mirror substrate as shown in Figure 1, (please see 
column 6, lines 44-50). 

Li et al further teaches that the optical thin film interference color coating layer (24), having 
multilayer structure design, is capable of enhancing reflection and absorption of light incident upon the 
coating, (please see column 6, lines 15-40) and in particularly it includes absorbing layers (30 and 32, 
please see column 5, lines 49-5 1) and transparent layer (28) that can be formed by layer materials such as 
silicon dioxide and silicon nitride dielectric materials, (please see column 6, lines 55-58). The 
interference coating including the absorbing layers are formed over the silver layer such that the 
interference coating is designed to reflect red, blue or green color of light. It is implicitly true that the 
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interference coating is also absorbing color of light that is not intended for reflection which implicitly 
including the absorption of blue light, (please see Figures 1 and 2, columns 5-6). The method of forming 
the color deformable mirror device is in implicitly included. 

This reference has met all the limitations of the claim with the exception that it does not teaches 
explicitly that the silver layer is formed at temperature below 50 degree Celsius. However using low 
temperature deposition process to deposit silver layer on a silicon substrate is very well known in the art 
as demonstrated by the teachings of Kaitsu et al et al wherein a silver layer is sputtered on a silicon 
substrate at room temperature about 20°C, (please see column 7, lines 34-40). It would then have been 
obvious to one skilled in the art to apply the teachings of Kaitsu et al to form the silver layer at 
temperature less than 50 °C for the benefit of providing a deposition process for depositing the silver 
layer at low temperature such as room temperature to reduce manufacturing cost. 

9, Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Li et al and Kaitsu et al as applied to claim 25 above, and further in view of the patent issued to 
Iacovangelo et al. 

The color deformable mirror with color absorbing interference coating deposited on a silver 
reflective layer taught by Li et al in combination with teachings of Kaitsu et al as described for claim 25 
above has met all the limitations of the claim. Li et al teaches that the interference coating is formed by 
using chemical vapor deposition process (CVD) but it does not teach explicitly about the temperature 
used, (please see column 9). However chemical vapor deposition method is a extremely well known 
method in the art for forming thin film layer the temperature specifics are therefore either inherently 
included in the disclosure of Li et al or an obvious modification to one skilled in the art. Furthermore, 
Iacovangelo et al in the same field of endeavor teach thin film layers including silicon oxide and silicon 
nitride layer can be deposited using chemical vapor deposition method at a temperature of less than 250° 
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C, (please see column 4, liens 51-56 and table B). It would then have been obvious to one skilled in the 
art to modify the deposition method to make the deposition at a teirperature of less than 250° C for the 
benefit of minimize thermal expansion mismatch problem 

10. Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Li et al and Kaitsu et al as applied to claim 25 above, and further in view the patent issued 
to Oyama et al 

The deformable mirror taught by Li et al in combination with the teachings of Kaitsu et al as 
described for claim 25 above have met all the limitations of the claims. These references have met all the 
limitations of the claims with the exception that it does not teach explicitly that the layer thickness for the 
absorbing layer components in the interference coating is between 700 to 750 Angstroms. However Li et 
al does teach that by varying the thickness of the transparent layers in the interference coating different 
reflection characteristics and inplicitly different absorption characteristics, which in order to obtain 
optimum performance, can be achieved, (please see column 6, lines 27-36). Furthermore, Oyama et al in 
the same field of endeavor teaches an absorbing layer that is comprised of a transparent nitride film, 
which includes silicon nitride, with a thickness ranged between 40 to 80 nm or 400 to 800 angstroms and 
an oxide film consisting essentially silicon dioxide film with a thickness of between 70 to 140 nm or 700 
to 1400 angstroms, (column 4 lines 23-47, column 6 lines 36-40). It would then have been obvious to one 
skilled in the art to apply the teachings of Oyama et al to modify the interference coating of Li et al to 
include the layer materials of silicon dioxide and silicon nitride with the thickness taught for the benefit of 
obtaining desired absorbing property for the interference coating. 

With regard to claim 30, Li et al teaches that the interference coating is formed by using chemical 
vapor deposition process (CVD). 
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Response to Arguments 

1 1 . Applicant's arguments with respect to claim 25 have been considered but are moot in view of the 
new ground(s) of rejection. 

12. In response to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., "selective absorbing blue light") 
are not recited in the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). 

13. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 57 1-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Privatp^PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). / 

I Audrey K Chang f ) 
Primary Examiner ( J 
AH Unit 2872 £>C 



A. Chang, Ph.D. 



